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Description 

DISCLOSURE OF TECHNICAL FIELD 

The present invention pertains to a novel delivery 
system for administering a therapeutic drug to a pre- 
selected region of the gastrointestinal tract, specifi- 
cally the intestine. 

DISCLOSURE OF THE BACKGROUND ART 

As is known in the medical and the pharmaceut- 
ical arts, the desiderata of an enteric coat is to protect 
an orally administered drug from the environment of 
the stomach. The enteric coat provides protection 
from the environment of the stomach including its flu- 
ids, its acidity, its enzymes and peristaltic agitation in 
the stomach. It is desirable also for the enteric coat 
to maintain its integrity during the time needed for the 
drug to pass through the stomach and enter the in- 
testine. 

Heretobefore, enteric coats were used to safe- 
guard a drug in the stomach, but frequently they were 
not satisfactory. One reason they were not satisfac- 
tory is they allowed water transport through the en- 
teric coat causing the drug to be released premature- 
ly. For some dosage forms, such as an osmotic de- 
vice, the passage of water through the enteric coat 
hydrates the device and this causes the drug to be re- 
leased too rapidly and early once the device enters 
the intestine and the enteric coat disintegrates. Con- 
sequently, as a result of this action, the drug may be 
absorbed or metabolized at the start of the intestine 
and it is not delivered at a controlled rate throughout 
the intestine for its intended effect. One effort to over- 
come this consists in applying thicker enteric coats, 
however, this too lets fluid flux therethrough and the 
thicker coats often rupture underthe influence of agi- 
tation in the stomach. 

In view of the above presentation, it is immediate- 
ly self-evident that a need exists for a dosage form 
comprising an enteric coat that comprises means for 
substantially preventing the passage of water 
through its enteric coat. The need exists for a dosage 
form comprising an enteric coat that is hydrophobic 
for preventing the flux of water through the enteric 
coat particularly during the time the dosage form is 
in the stomach. 



the passage of water therethrough. 

it is another object of this invention to provide an 
osmotic device for the controlled delivery of a bene- 
ficial drug to the intestine, which delivery device rep- 
5 resents an advancement in intestine-specific ther- 
apy. 

It is another object of this invention to provide a 
dosage form that provides intestine and colon specif- 
ic therapies. 

10 It is another object of this invention to provide an 

osmotic device that delays the onset of drug release 
from the osmotic device for a period of time required 
for the osmotic device to pass through the stomach 
and enter the small intestine. 

15 It is another object of this invention to provide an 

osmotic device comprising an enteric coat that com- 
prises hydrophobic means for preventing the pas- 
sage of biological fluid including water through the 
enteric coat. 

20 It is yet another object of this invention to provide 

an osmotic device comprising an exterior enteric coat 
comprising a hydrophobic composition that impedes 
fluid transport into the osmotic system until the inter- 
ior semipermeable wall of the device is exposed to 

25 fluid. 

It is another object of this invention to provide an 
osmotic device comprising a semipermeable wall car- 
rying on its outer surface means for delaying the de- 
livery of a drug during the time required for the osmot- 

30 ic device to pass through the stomach. 

It is another object of this invention to provide an 
osmotic device that delivers a drug to a preselected 
area of the gastrointestinal tract, comprising the in- 
testine and the colon. 

35 It is yet another object of this invention to provide 

an osmotic device comprising a wall carrying an ex- 
terior enteric composition comprising at least two 
components for restricting the passage of a biological 
fluid through the intact composition. 

40 It is another object of this invention to provide an 

osmotic device comprising means for denying fluid 
access to the device and for concomitantly denying 
fluid imbibition into the device. 

Other objects, features, aspects and advantages 

45 of this invention will be more apparent to those versed 
in the dispensing art from the following detailed spec- 
ification taken in conjunction with the drawing figures 
and the accompanying claims. 



DISCLOSURE OF OBJECTS OF THE INVENTION 50 BRIEF DISCLOSURE OF THE DRAWINGS 



It is an immediate object of this invention to pro- 
vide a novel dosage form comprising an enteric coat 
that overcomes the aforesaid disadvantages associ- 
ated with the prior art dosage forms. 

It is another object of this invention to provide a 
dosage form manufactured as an osmotic device 
comprising an enteric coat that substantially prevents 



In the drawing figures, which are not drawn to 
scale, but are set forth to illustrate various embodi- 
ments of the invention, the drawing figures are as fol- 
55 lows: 

Figure 1, is a view of a dosage form designed for 
administering orally a therapeutic drug to the 
gastrointestinal tract regions comprising the in- 
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testine and colon regions; 

Figure 2, is a view of the dosage form of Figure 
1, wherein Figure 2 depicts an exterior coat for 
substantially preventing fluid passage into the 
dosage form; 5 
Figure 3, is an opened view of the dosage form 
of Figure 1 and Figure 2, wherein Figure 3 depicts 
the structure of the dosage form; 
Figure 4, is a view of the dosage form provided 
by this invention manufactured as a different em- 10 
bodimentfor administering a therapeutic drug to 
the preselected intestine and colon areas of the 
gastrointestinal tract; and, 
Figure 5 is a graph that depicts the release rate 
from a delivery device first in artificial gastric flu- is 
id, and then in artificial intestinal fluid. 
In the drawing figures and in the specification, 
like parts in related drawing figures are identified by 
like numbers. The terms appearing earlier in the 
specification and in the description of the drawing fig- 20 
ures, as well as embodiments thereof, are further de- 
tailed elsewhere in the specification. 



DETAILED DISCLOSURE OF THE DRAWING 
FIGURES 



25 



Turning now to the drawing figures in detail, 
which drawings are examples of the delivery systems 
provided by the invention and are preferably manu- 
factured as osmotic devices, and which examples are 30 
not to be construed as limiting, one example of an os- 
motic device as seen in Figure 1 , identified by the nu- 
meral 10. In Figure 1, the osmotic device 10 is sized, 
shaped and adapted for use as an orally administra- 
ble osmotic dosage form. The osmotic device 1 0 com- 35 
prises a body 11 and a passageway 12, for connecting 
the exterior with the interior of osmotic device 10, not 
seen in Figure 1. 

Drawing figure 2 depicts osmotic device 10 com- 
prising an exterior coat 1 3. Exterior coat 1 3 is an en- 40 
teric coat designed for simultaneously (a) preventing 
osmotic device 10 from delivering a drug in the stom- 
ach, and (b) preventing fluids such as biological fluids 
and water from entering osmotic device 10. 

Drawing figure 3 depicts osmotic device 10 in 45 
opened view for illustrating the structural members of 
osmotic device 10. In Figure 3, device 10 comprises 
body 11 and wall 14. Wall 14 comprises at least one 
passageway 12 that extends through wall 14 for con- 
necting the exterior of device 10 with an interior com- 50 
partment 15. Wall 14 comprises in total, or at least in 
part a semipermeable composition that is permeable 
to the passage of an external fluid present in the en- 
vironment of use, such as biological fluids, aqueous 
and aqueous-like fluids. Wall 14 is essentially im- 55 
permeable to the passage of drug. Wall 14 is substan- 
tially inert, and it keeps its physical and chemical in- 
tegrity during the dispensing-life of a drug. Wall 14 



comprises a composition that is non-toxic to animals, 
including humans. 

In drawing figure 3, dosage form 1 0 comprises an 
exterior coat 13 for (a) essentially delaying the deliv- 
ery of a drug from dosage form 1 0 during the passage 
of dosage form 10 through the stomach; for (b) es- 
sentially preventing the passage of biological and 
aqueous fluid through coat 13; and, for (c) essentially 
preventing exterior biological and aqueous fluids from 
contacting the exterior surface 16 of wall 14. The ex- 
terior surface 16 of wall 14 faces the environment of 
use, that is, the gastrointestinal tract. 

Exterior coat 13 comprises a composition that 
maintains its physical and chemical integrity in an 
acid environment such as the stomach, and it main- 
tains its physical and chemical integrity in the pres- 
ence of agitation in the stomach. The phrase, main- 
tains its physical and chemical integrity, as used for 
the purpose of this invention means coat 13 does not 
dissolve, disintegrate, or break-up in the stomach. 
Coat 13 consequently as carried on wall 14 delays the 
release of drug from dosage from 10 during coat 13 
tenure on the exterior surface 16 of wall 14. The word 
hydrophobic as used herein denotes substantially a 
lack of affinity for water and substantially imperme- 
able to the passage of water, biological fluids, and li- 
pophilic fluids. 

Compartment 15, in one preferred embodiment, 
comprises a therapeutic drug 17, represented by 
dots. Drug 17 can be soluble to very soluble in an ex- 
ternal fluid imbibed into compartment 1 5, and it exhib- 
its an osmotic pressure gradient across wall 14. Com- 
partment 15, in another embodiment, comprises drug 
17 that is insoluble to poorly soluble in the external 
fluid, and in this instance drug 17 exhibits a limited os- 
motic pressure gradient across waJ! 14. In this latter 
embodiment drug 1 7 optionally is mixed with an osm- 
agent 18, indicated by wavy lines, that is soluble in 
the external fluid and it exhibits an osmotic pressure 
gradient across wall 14 against an external fluid. 

Drawing Figure 4 illustrates another embodiment 
of dosage form 10. In drawing Figure 4, dosage form 
10 comprises internal wall 14 that surrounds internal 
compartment 15. Passageway means 12 through in- 
ternal wall 14 connects the exterior of dosage form 10 
with compartment 15. An exterior coat 13 prevents 
dosage form 10 from delivering a drug in the stomach 
and it concomitantly prevents fluid from passing 
through wall 14. Coat 13, in its initial embodiment 
seals passageway 12 until coat 13 is released from 
dosage form 10. In drawing Figure 4, internal com- 
partment 14 comprises a first composition 19 and a 
second composition 20. First composition 19 compris- 
es a therapeutically active drug 17 that can be from 
insoluble to very soluble in fluid imbibed into the com- 
partment. Drug 17 optionally is mixed with an osm- 
agent 21, represented by dashes, that is soluble in 
fluid imbibed into compartment 14 and exhibits an os- 
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motic pressure gradient across semipermeable wall 
14 against an external fluid. First composition 19 in 
another preferred embodiment, comprises an osmo- 
polymer 22, represented by half-circles, that imbibes 
fluid into the first composition 19 to form a dispens- 5 
able drug formulation. First composition 19 optionally 
comprises other therapeutic composition forming in- 
gredients 23, represented by triangles, such as lubri- 
cants, binders, and the like. First composition 19 is 
non-toxic and it comprises pharmaceutically accept- 10 
able ingredients. 

Second composition 20 is in contacting relation 
with first composition 19. Second composition 20 is 
an osmotic driving force that expands and pushes dis- 
pensable first composition 19 from device 10. The 15 
second composition in operation imbibes fluid into the 
second composition, absorbs the imbibed fluid into 
the second composition, and expands in compart- 
ment 15. The continuous uptake of incoming fluid by 
composition 20 causes it to continuously expand and 20 
push first composition 19 through passageway 12 
into the preselected area of the gastrointestinal tract. 
In one presently preferred embodiment, second com- 
position 22 comprises an osmopolymer 24, also 
known as a hydrophilic hydrogel, that exhibits an os- 25 
motic pressure gradient across wall 14 against an ex- 
ternal fluid present in the gastrointestinal tract. In an- 
other presently preferred embodiment, second com- 
position 20 comprises an osmopolymer 24 and an 
osmagent 25, depicted by slant dashes. Osmagents 30 
are known also as osmotically effective compounds, 
and as osmotic solutes, and they exhibit an osmotic 
pressure gradient across a semipermeable wall 14 
against a fluid present in the animal environment of 
use. The osmopolymer in cooperation with the osm- 35 
agent imbibe fluid into second composition 20 for op- 
timizing the maximum expansion of second composi- 
tion 20 to an enlarged state for pushing dispensable 
composition 19 through drug releasing exit means 12 
from device 10. 40 

Delivery system 10, as seen in Figures 1 to 4 can 
be made into many embodiments for oral use for ^ad- 
ministering a locally or a systemically acting thera- 
peutically acting drug in the intestine, or in the intes- 
tine and colon of the gastrointestinal tract. In one pre- 45 
sently preferred embodiment, the delivery device for 
oral use can have various conventional shapes and 
sizes such as round, egg-shape, kidney-bean shape, 
and the like. The oral delivery system can comprise 
a small to a large diameter, such a 5/1 6 inches to 9/1 6 so 
inches, and the like. The oral dosage systems in an- 
other manufacture are optionally sized and shaped as 
small tiny osmotic pills having a diameter of about 2 
mm to 10 mm. The small dosage systems can be ad- 
ministered individually or as a plurality of tiny pills in 55 
a single piece or a two piece capsules. The capsule 
can house 1 ,5 or a plurality of small dosage pills from 
1 to 100, or the like. 



DETAILED DISCLOSURE OF THE INVENTION 

In accordance with the practice of this invention, 
wall 14 comprises a composition that is permeable to 
the passage of fluid, and is substantially imperme- 
able to the passage of drugs, osmotic solutes, bind- 
ers, suspending agents and the like. The semiperme- 
able composition does not adversely affect the active 
drug, nor an animal host. The selectively permeable 
materials comprising wall 14 are semipermeable ma- 
terials that are insoluble in body fluids and they are 
non-erodible. Representative selective materials for 
forming wall 14 comprise semipermeable polymer, 
homo polymer, copolymers and the like. The polymer- 
ic compositions presently preferred for manufacturing 
wall 14 comprise a member selected from the group 
consisting of cellulose acylate, cellulose diacylate, 
cellulose triacylate, cellulose ester, cellulose ether, 
and cellulose esterether. Exemplary semipermeable 
polymers comprise cellulose acetate, cellulose diace- 
tate, cellulose triacetate, dimethylcellulose acetate, 
cellulose acetate propionate, cellulose acetate butyr- 
ate, and the like. Semipermeable polymers are 
known in U.S. Pat. Nos. 3,173,876; 3,276,586; 
3,541,005; 3,541,006; 3,546,142; 3,845,770; 
3,916,899:4,036,228; and 4,111,202. 

Exterior, enteric coat 13 that substantially pre- 
vents delivery device 10 from releasing a drug in the 
stomach and simultaneously substantially prevents 
passage of fluid through coat 13, comprises a com- 
position that does not dissolve, disintegrate, or 
change its structural nature in the stomach and during 
the period of time delivery device 10 needs to pass 
through the stomach. The exterior coat 13 provided 
by this invention comprises at least one compounds, 
that forms the exterior, enteric coat, and at least one 
hydrophobic compound that substantially prevents 
fluid flux therethrough. Representative composition 
that keep their integrity in the stomach comprise a 
member selected from the group consisting of (a) ker- 
atin, keratin sandarac-tolu, salol, salol beta-naphyl 
benzoate and acetotannin, salol with balsam of Peru, 
salol with tolu. salol with gum mastic, salol and stearic 
acid, and salol and shellac; (b) a member selected 
from the group consisting of formalized protein, for- 
malized gelatin, and formalized cross-linked gelatin 
and exchange resins; (c) a member selected from the 
group consisting of myristicacid-hydrogenated castor 
oil-cholesterol, stearic acid-mutton tallow, stearic 
acid-balsam of tolu, and stearic acid-castor oil; (d) a 
member selected from the group consisting of shel- 
lac, ammoniated shellac, ammoniated shellac-salol, 
shellac-wool fat, shellac-acetyl alcohol, shellac-stea- 
ric acid-balsam of tolu, and shellac n-butyl stearate; 
(e) a member selected from the group consisting of 
abietic acid, methyl abietate, benzoin, balsam of tolu, 
sandarac, mastic with tolu, and mastic with acetyl al- 
cohol; (f) acrylic resins represented by anionic poly- 
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mere synthesized from methacrylic acid and metha- 
crylic acid methyl ester, copolymeric acrylic resins of 
methacrylic acid and methacrylic acid alkyl esters, 
copolymers of alkacrylic acid and alkacrylic acid alkyl 
esters, acrylic resins such as dimethyl-aminoethyl- 
methacrylatebutylmethacrylate-methylmethacrylate 
copolymer of 150,000 molecular weight, methacrylic 
acid-met hylmethacrylate 50:50 copolymer of 
135,000 molecular weight, methacrylic acid- 
methylmethacrylate-30:70-copolymer of 135,000 
mol. wt, trimethylammoniumethyl-methacrylatech- 
loride-methylmethacrylate-ethylacrylate-10:60:30 
copolymers of 135,000 mol. wt., trimethylammoniu- 
methyl-methacryiate-chloride-methylmethacrylate-e 
thylacryiate-5:65:30-copolymer of 150,000 mol. wt., 
ethylacrylate-methylmethacrylate-70:30-copolymer 
of 800,000 mol. wt., methacrylic acid-ethylacrylate- 
50:50-copolymer of 250,000 mol. wt., methacrylic 
acid-dimethylaminoethyl-methacrylateethylacrylate 
of 750,000 mol. wt, methacrylic acidmethylmetha- 
crylate-ethylacrylate of 1 ,000,000 mol. wt.. and ethy- 
lacrylate-methylmethacrylate-ethylacrylate of 
550,000 mol. wt; and, (g) an enteric composition com- 
prising a member selected from the group consisting 
of cellulose acetyl phthalate, cellulose diacetyl 
phthalate, cellulose triacetyl phthalate, cellulose 
acetate phthalate, hydroxy propyl methyl cellulose 
phthalate, sodium cellulose acetate phthalate, cellu- 
lose ester phthalate, cellulose ether phthalate, me- 
thylcellulose phthalate, cellulose ester-ether phtha- 
late, hydroxypropyl cellulose phthalate, alkali salts of 
cellulose acetate phthalate, alkaline earth salts of 
cellulose acetate phthalate, calcium salt of cellulose 
acetate phthalate, ammonium salt of hydroxypropyl 
methylcellulose phthalate, cellulose acetate hexahy- 
drophthalate, hydroxypropyl methylcellulose hexahy- 
drophthalate, polyvinyl acetate phthalate diethyl 
phthalate, dibutyl phthalate, dialkyl phthalate where- 
in the alkyl comprises from 1 to 7 carbon straight and 
branched alkyl groups, aryl phthalates, and the like. 

The hydrophobic compound homogenously 
blended with the enteric coat exemplified by groups 
(a) through (g) comprises a hydrophobic compound 
from the same group or a hydrophobic compound 
from a different group. The hydrophobic compound 
homogenously blended with an enteric coat repre- 
sented by groups (a) through (g) in a presently prefer- 
red embodiment comprises a member selected from 
the group consisting of cellulose acetyl phthalate, cel- 
lulose diacetyl phthalate, cellulose triacetyl phtha- 
late, cellulose acetate phthalate, hydroxypropyl me- 
thylcellulose phthalate, sodium cellulose acetate 
phthalate, cellulose ester phthalate, cellulose ether 
phthalate, methylcellulose phthalate, cellulose ester- 
ether phthalate, hydroxypropyl cellulose phthalate, 
alkali salts of cellulose acetate phthalate, alkaline 
earth salts of cellulose acetate phthalate, calcium salt 
of cellulose acetate phthalate, ammonium salt of hy- 



droxypropyl methylcellulose phthalate, cellulose 
acetate hexa hydro phthalate, hydroxypropyl methyl- 
cellulose hexahydrophthalate, polyvinyl acetate 
phthalate diethyl phthalate, dibutyl phthalate, dialkyl 
5 phthalate wherein the alkyl comprises from 1 to 7 car- 
bon straight and branched alkyl groups, aryl phtha- 
lates, and the like. 

In a presently preferred embodiment the hydro- 
phobic compound is blended into the enteric coat in 
10 excess of solubility in the enteric coat The hydropho- 
bic compound in the enteric coat migrates to the sur- 
faces of the enteric coat wherein it impedes fluid 
transport into delivery system 10. In this manufac- 
ture, the invention provides an improvement over 
15 standard enteric coats which while not disintegrating 
let fluid pass atpH of the stomach. This invention pro- 
vides a hydrophobic compound in the enteric coat for 
substantially preventing fluid transport through the 
enteric coat. The hydrophobic compounds, in one pre- 
20 sently preferred embodiment, are mixed initially with 
the entire coat in a pharmaceutical^ acceptable form 
selected from the group consisting of crystalline, par- 
ticle, pellet, granule, powder, dry and lyophilized 
forms. In this embodiment the added hydrophobic 
25 compounds can homogeneously or heterogeneously 
blend with the entire coat and they are presently 
available for migrating to the surface of the entire 
coat. The amount of hydrophobic compound in the ex- 
terior, enteric coat about 1 weight percent to 50 weight 
30 percent, and in a presently more preferred amount by 
10 weight percent to 50 weight percent 

The enteric compounds are known in Reming- 
ton's Pharmaceutical Sciences , 13th Ed., pages 604- 
605, (1965), published by Mack Publishing Co., Ea- 
35 ton, PA; Eudragit® Coatings Rohm Pharma., (1985); 
and U.S. Pat No. 4,627,851. 

The term, drug 1 7, as used for the purpose of this 
invention embraces drug that are administered in the 
lower gastrointestinal to produce a therapeutic effect 
40 The drugs include the drugs conventionally used in 
the treatment of colitis, ulcerative colitis, Crohn's dis- 
ease, idiopathic prototis and other diseases of the 
lower gastrointestinal tract Representative drugs in- 
clude salicyiazosulfapyridine, also known as sulpha- 
45 salazine, and salazopyrin; adrenocorticosteroids 
such as hydrocortisone, prednisolone, prednisolone 
phosphate, prednisolone sulfate, prednisone, predni- 
solone, prednisolone metasulpho-benzoate sodium, 
prednisolone sodium phosphate and the like; corti- 
50 costeroids such as beclomethasone, beclometha- 
sone acetate, beclomethasone valerate, beclome- 
thasone propionate, beclomethasone dipropionate, 
and the like; cyclosporin; and the like. In another as- 
pect, drug 17 also includes drugs for treatment of ir- 
is ritable bowel syndrome, or drug 1 7 alters bowl motility 
and fluid absorption, such drugs are represented by 
calcium channel blocking drugs, opiads, anticholi- 
nergics and benzodiazepines. The amount of drug in 
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a delivery device 10 can be from 10 ng to 1.5 g, and 
the amount of drug in the tiny dosage forms is from 
10 ng, to 25 mg, and the like. 

The osmotically effective compounds that can be 
used for the purpose of this invention for mixing with 5 
a drug, or for mixing with an osmopoiymer comprise 
inorganic and organic compounds that exhibit an os- 
motic pressure gradient across a semipermeable wall 
against an external fluid. The osmotically effective 
compounds imbibe fluid into the device thereby mak- 10 
ing available in situ fluid for imbibition by an osmopo- 
iymer to enhance its expansion, or for forming a sol- 
ution or suspension comprising a drug for its delivery 
through a passageway from the delivery system. Os- 
motically effective compounds are known also as os- 15 
motically effective solutes or osmagents and they are 
exemplified by magnesium sulfate, magnesium chlor- 
ide, potassium sulfate, sodium sulfate, lithiumsulfate, 
sodium chloride, potassium acid phosphate, manni- 
tol, glucose, urea, inositol, magnesium succinate, po- 20 
tassium chloride, tartaric acid, carbohydrates such as 
raffinose, succrose, alpha-d-lactose monohydrate, 
and mixtures thereof. The amount of osmagent mixed 
with a drug generally is from 0.01% to 30%, or higher, 
and the amount of osmagent when mixed with an os- 25 
mopoiymer is from 0.01% to 40%, or higher. Osm- 
agents are known in U.S. Pat. No. 4,765,989. 

The first composition 19, as seen in Figure 4, 
comprises a non-toxic polymer that forms a drug dis- 
posable formulation comprising for example a hydro- 30 
philic polymer that exhibits the ability to absorb or im- 
bibe fluid and retain the fluid to form a viscous solu- 
tion, or the like. In a presently preferred embodiment, 
the hydrophilic polymer is a drug carrier means, usu- 
ally a noncross-l inked hydrogel and it is preferably a 35 
different hydrogel than the expandable hydrogel 
comprising second composition 20. Generally, the 
hydrogel for carrying the drug will have a viscosity of 
about 100 centipoise at a 5% concentration to a sol- 
ution viscosity of 1 000 centipoise at a similar concen- 40 
tration. The solution viscosity of a polymer can be 
measured using a Brookf ield viscometer. Methods for 
measuring viscosity are disclosed in Pharmaceutical 
Sciences , by Remington, 14th Ed., pp 361-371, 
(1970), published by Mack Publishing Co.. Easton, 45 
PA. Methods for measuring viscosity are disclosed in 
Encyclopedia of Chemists , by Clark, 2nd Ed., pp 663- 
667, (1966), published by Van Nostrand Reinhold Co., 
New York; and in Handbook of Common Polymers , by 
Scot, Sect. 52, pp 487-493, (1971), published by so 
Chemical Rubber Co., Cleveland, OH. 

In Figure 4, first composition 19, in one presently 
preferred embodiment comprises a water soluble, 
nonionic hydrophilic polymer, such as from 75 weight 
percent to 95 weight percent of a polyethylene oxide 55 
selected from the group consisting of a polyethylene 
oxide having a 100,000 molecular weight, a polyethy- 
lene oxide having a 200,000 molecular weight, a poly- 



ethylene oxide having a 300,000 molecular weight, 
and the like; from 0 weight percent to 20 weight per- 
cent of a hydroxypropylmethylcellulose having a 
9,000 to 20,000 number average molecular weight. 
The first composition optionally comprises from zero 
weight percent to 3 weight percent of lubricant such 
as stearic acid, or magnesium stearate, and from 0 
weight percent to 10 weight percent of a binder such 
as polyvinyl pyrrol idone, with the total weight percent 
of all ingredients equal to 1 00 weight percent. 

Second composition 20, in Figure 4, comprises 
means for interacting with aqueous and biological flu- 
id, for swelling or expanding for pushing the first com- 
position 19 from the delivery device. The second 
composition 20 comprises means for retaining a sig- 
nificant portion of imbibed and absorbed fluid within 
its molecular structure. Representative compositions 
comprise osmopolymers that are noncross-linked or 
lightly cross-linked by covalent or ionic bonds. The os- 
mopolymers can be of natural or of synthetic origin. 
The osmopolymers are hydrophilic polymers. Repre- 
sentative polymers for forming second composition 
17 include poly(hydroxyalkylmethacrylate) having a 
molecular weight of from 30,000 to 5,000,000; 
poly(vinylpyrrolidone) having a molecular weight of 
from 10,000 to 360,000; anionic and cation ic hydro- 
gels; polyelectrolyte complexes; poly(vinyi alcohol) 
cross-linked with glyoxal, formaldehyde or glutaral- 
dehyde and a degree of polymerization from 20,000 
to 30,000; a mixture of cross-linked agar, methyl cel- 
lulose and carboxymethyl cellulose; a water insolu- 
ble, water swellable copolymer reduced by forming a 
dispersion of finely divided copolymer of maleic an- 
hydride with styrene, ethylene, propylene, butylene 
or isobutylene cross-linked with from 0.001 to about 
0.5 moles of polyunsaturated cross-linking agent per 
mole of maleic anhydride in the copolymer; water 
swellable polymers of N-vinyl lactams; and the like. 

In another presently preferred embodiment, sec- 
ond composition 20 comprises a member selected 
from the group consisting of acidic carboxy polymers 
having a molecular weight of 450,000 to 4,000,000; 
polyacrylamides; cross-linked water swellable in- 
dene-maleic anhydride polymers; polyacrylic acid 
having a molecular weight of 80,000 to 200,000; poly- 
alkylene oxide polymers having a molecular weight of 
1 00,000 to 8,000,000; starch graft copolymers; acryl- 
ate polymers; diester cross-linked polyglucan; and 
the like. Representative polymers that form hydro- 
gels are known to the prior art in U.S. Pat. No. 
3,865,108 issued to Hartop; U.S. Pat. No. 4,002,173 
issued to Manning; U.S. Pat No. 4,207,893 issued to 
Michaels, and in Handbook of Common Polymers , by 
Scott and Roff, published by Chemical Rubber Com- 
pany, Cleveland, OH. 

The expression, exit means, as used herein, 
comprises means and methods suitable for the me- 
tered release of beneficial drug of dosage from the tn- 
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ternal compartment of dosage form 10. The exit 
means include atteastone passageway, orifice or the 
like, through wall for communicating with compart- 
ment. The expression, at least one passageway, in- 
cludes aperture, orifice, bore, pore, porous element 5 
through which the drug can migrate, hollow fiber, ca- 
pillary tube, porous overlay, porous insert, and the 
like. The expression also includes a material that 
erodes or is leached from wall in the fluid environment 
of use to produce at least one passageway in dosage 10 
form 10. Representative materials suitable for form- 
ing at least one passageway, or a multiplicity of pas- 
sageways, include an erodible poJy(glycolic) acid or 
erodible poly(lactic) acid member in the wall; a gelat- 
inous filament; polyvinyl alcohol); leachable materi- 15 
als such as fluid removable pore forming polysac- 
charides; salts, oxides, and the like. A passageway or 
a plurality of passageways can be formed by leaching 
a material such as sorbitol, lactose, or the like, from 
the wall. The passageway can have any shape such 20 
as round, triangular, square, elliptical, and the like, for 
assisting in the metered release of drug from dosage 
form. Dosage form can be constructed with one or 
more passageways in spaced apart relations, or more 
than one passageway on a single surface of dosage 25 
form. Passageways and equipment for forming pas- 
sageways are disclosed in U.S. Pat Nos. 3,845,770; 
3,916,899; 4,063,064; and 4,088,864. Passageways 
for releasing a drug formed by leaching or controlled 
pore forming are disclosed in U.S. Pat. No. 4,200,098 30 
and 4,285,987. 

The wall of a dosage form, and the exterior coat 
can be formed in separate steps using the air suspen- 
sion procedure. This procedure consists in suspend- 
ing and in tumbling the drug forming compartment in 35 
a current of air and then coating with a wall forming 
composition, or followed by the exterior coat compo- 
sition until, in either operation the wall or the exterior 
coat is applied to the layered drug forming compart- 
ment. The air suspension procedure is well-suited for 40 
independently forming the wall on the enteric coat. 
The air suspension procedure is described in U.S. 
Pat. No. 2,799,241; in J. Am. Pharm. Assoc. Vol. 48, 
PP451-59, (1959); and ibid., Vol. 49, pp 82-4, (1960). 
Dosage-forming devices can also be coated with the 45 
wall forming composition or with the enteric forming 
composition, with a Wurster® air suspension coater 
using various solvents such as methylene dichloride- 
methanol cosolvent 80/20 (w/w), using 2.5 to 4% sol- 
ids. The Aeromatice® air suspension coater using a so 
methylene dichloride/methanol cosolvent 87/13 
(w/w) also can be used for applying the wall, or the en- 
teric coat. Other wall and delayed coating techniques 
such as pan coating can be used for providing the de- 
livery device. In the pan coating system, wall forming, 55 
or enteric coating compositions are deposited by suc- 
cessive spraying of the compositions of the compart- 
ment forming cores, accompanied by tumbling in a ro- 



tating pan. A pan coater also is used to produce a 
thicker wall or a thicker enteric coat. A larger volume 
of solvent can be used in a cosolvent to produce a 
thinner wall or an enteric coat. Finally, the wall with 
the exterior coated compartment are dried in a forced 
air oven at 50°C for a week to free the dosage form 
of solvent. Generally, the wall formed by these tech- 
niques will have a thickness of 2 to 20 mils with a pre- 
sently preferred thickness of 4 to 10 mils. The exterior 
coat generally will have a thickness of 0.5 to 1 5 mils, 
usually 0.5 to 7.5 mils. 

Exemplary solvents suitable for manufacturing 
the wall or the exterior coat include inorganic and or- 
ganic solvents that do not adversely harm the wall, 
the outer coat nor the final delivery system. The sol- 
vents broadly include a member selected from the 
group consisting of alcohol, ketone, ester, ether, ali- 
phatic hydrocarbons, halogenated solvents, cycloali- 
phatic solvents, aromatic, heterocyclic, aqueous sol- 
vents, and mixtures thereof. 

The dosage form as seen in Figure 3 can be 
made by a dry granulation process of manufacture. 
The dry process comprises first mixing all the com- 
position forming ingredients, except for the lubricant, 
passing the mixed ingredients through a grinding mill 
to a small mesh size, and then transferring the sized 
powder to a dry compactor. The compactor densif ies 
the powder and is extruded as a sheet or ribbon which 
is then passed through a sizing mill to regrind the 
composition. The composition is ground to a small 
size, typically 20 mesh or smaller. Finally, a dry lubri- 
cant is added and the ingredients blended to produce 
the final composition. Then, the respective composi- 
tion is fed to a bi-layer tablet press and each compo- 
sition is intimately bonded into contacting layers com- 
prising dosage form 10. 

In another manufacturing, the dosage form is 
manufactured by the wet granulation technique. In 
the wet granulation technique, the drug and the in- 
gredients are blended using an organic solvent. First, 
the ingredients are individually passed dry through a 
mesh screen and then thoroughly blended in a mixer. 
Next, other ingredients are dissolved in a portion of 
the granulation fluid and this latter prepared granulat- 
ing solution is added slowly to the drug blend with 
continual mixing in the blender. The granulating fluid 
is added until a wet blend is produced, which wet 
mass then is forced through a 20 mesh screen onto 
oven trays. The blend is dried for 18 to 24 hours at 
50°C. The dry granules are then sized using a 20 
mesh screen. Next, a lubricant is passed through a 
screen and added to the dry granule blend. The gran- 
ulation is placed into a blender and mixed for 5 to 10 
minutes. The composition is then compressed into 
drug cores and coated with the inside semiperme- 
able membrane wall and the exterior coat 

First composition 19 and second composition 20 
are manufactured from well mixed individual compo- 
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sition forming members. For example a first compo- 
sition is made as follows: first, each of the ingredients 
comprising a dosage form is independently screened 
and then blended together, except for a lubricant. 
Then, the homogeneous blend is wet granulated by 
adding a solvent such as anhydrous ethanol, and the 
wet ingredients mixed until a uniform blend is ob- 
tained by said process. Next, the wet blend is passed 
through a screen and dried to evaporate the solvent. 
The resulting granules are passed again through a 
sieve. Next, a small amount of a finely divided lubri- 
cant is added to the dry granules and the lubricant 
and granules blended to provide a uniform blend. 
Then, the first composition is fed to a hopper of a bi- 
layer tablet press, and the first composition pressed 
into the first layered composition. The process is re- 
peated for the second composition. Typically about 
one-fourth to two tons of pressure are applied to yield 
the dosage form, which is coated with the internal 
semipermeable membrane wall and then the exterior 
coat. 

The following examples are merely illustrative of 
the present invention, and it should not be considered 
as limiting the scope of the invention in any way, as 
this example and other equivalents thereof will be- 
come apparent to those versed in the drug delivery 
art in light of the present disclosure and the accom- 
panying claims. 

DISCLOSURE OF EXAMPLES FOR PROVIDING 
THE INVENTION 

EXAMPLE 1 

A delivery device for administering a therapeutic 
drug to the intestine and colon of a warm-blooded an- 
imal is made as follows: first, in a standard blender, 
1,000 g of hydroxypropylmethylcellulose having a 
9,600 molecular weight is blended with 18,114 g of 
polyethylene oxide having a 300,000 molecular 
weight, to yield a uniform mass. Next, 800 g of poly- 
vinyl pyrrol id one is dissolved in 6 liters of anhydrous, 
ethyl alcohol with stirring, and when all the polyvinyl- 
pyrrolidone is in solution, 86 g beclomethasone dipro- 
pionate is added to solution, with constant stirring to 
yield a granulation solution. Then, the granulation sol- 
ution is added slowly to the hydroxypropylmethylcel- 
lulose, polyethylene oxide blend and the alcohol con- 
tent raised to 10 liters. Then, the wet mass is mixed 
for 10 minutes in a blender. Next, the wet mass is 
passed through an 8 mesh screen to form wet gran- 
ules. The wet granules are dried in a forced air circu- 
lating oven overnight at 25°C. Finally, the oven tem- 
perature is raised to 50°C and drying continued for 2 
hours to remove the last traces of ethyl alcohol. Final- 
ly, the dry granules are passed through a 20 mesh 
stainless steel screen and stored in a closed contain- 
er. 



Next, a second composition is prepared as fol- 
lows: first, 9,705 g of polyethylene oxide having a 
5,000,000 molecular weight, 4,395 g of sodium chlor- 
ide, 750 g of hydroxypropylmethylcellulose and 150 g 

5 of red ferric oxide are blended to produce a homoge- 
nous blend, and the blend passed through a 40 mesh 
stainless steel screen. The screened particles are 
next blended with granulating fluid comprising anhy- 
drous ethanol to produce a wet blend. The total vol- 

10 ume of granulating fluid used is about 8 liters. The wet 
mass is passed through a 15 mesh sizing screen to 
form wet granules. The wet granules are transferred 
to drying sheets and dried in a forced air circulating 
oven at 25°C over 16 to 24 hours to remove the gran- 

15 ulating fluid, ethyl alcohol. The dry granules are stor- 
ed in a closed containers until needed for further for- 
mulation of the delivery device. 

Next, the first composition and the second com- 
position are pressed into a first layer and a second 

20 layer in a tabletting machine. The first composition is 
laminated against the second composition to provide 
a drug-push core. The first composition comprises 
0.4348 wt % of beclomethasone dipropionate, 5.0 wt 
% of hydroxypropylmethylcellulose, 90.57 wt % of 

25 polyethylene oxide and 4.0 wt % of polyvinylpyrroli- 
done. The second composition comprises 64.70 wt % 
of polyethylene oxide, 29.30 wt % of sodium chloride, 
5.0 wt % of hydroxypropylmethylcellulose and 1.0 wt 
% red ferric oxide. 

30 Next, a semipermeable wall is applied around the 

contacting laminated compositions. The wall forming 
composition comprises 97 wt % cellulose triacetate 
having an acetyl content of 43.5% and 3 wt % poly- 
ethylene glycol 3350. The wall forming solvent com- 

35 prises 80 parts of methylene chloride and 20 parts of 
methanol, wt/wt The wall forming composition com- 
prises 3% solids. The wall forming ingredients are dis- 
solved in the solvents and stirred until a clear solution 
is obtained. The wall is formed in an Accela-Cota® 

40 pan coater to an approximate thickness of 0.076 mm 
(3 mils). After drying, and removing the cosolvent, a 
0.25 mil orifice is laser drilled in the semipermeable 
wall to communicate with the first, drug layer. The 
drilled systems are placed on opened trays in a hu- 

45 midity oven set at 50% relative humidity at 50°C for 
24 hours to remove the remaining solvent. 

Next, an exterior coat is prepared in a blender 
containing 95 part ethyl alcohol and 5 parts of distilled 
water, wt/wt to which is added slowly and with con- 
so stant stirring 90 g of copolymeric methacrylic acid- 
methylmethacrylate, to produce a clear solution. 
Then, 10 g of hydrophobic dibutyl phthalate is added 
to the blender and stirring continued for 30 minutes. 
The final concentration of the exterior coat comprises 

55 90% copolymer and 10% hydrophobic compound to 
give a 3% solids exterior coat. 

Next, the semipermeable wall coated delivery 
systems are placed into an air suspension coater and 
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the exterior coating composition is added to the coal- 
er, and the delivery systems uniformly coated with an 
exterior coat. The exterior coated delivery systems 
are removed from the coater, placed on trays, and 
dried in a forced air circulating oven at 50°C for 24 5 
hours to yield the final delivery system. 

EXAMPLE 2 

The procedure of Example 1 is repeated with all 10 
the steps as set forth, except that in this example the 
exterior coat comprises 75 wt % met h acrylic acid- 
met hylmethacrylate copolymer and 25 wt % hydro- 
phobic dibutyl phthalate. The release rate per hour for 
this delivery system is seen in Figure 5 wherein AGF 15 
is artificial gastric fluid and AIF is artificial intestinal 
fluid, and the amount of beclomethasone dipropion- 
ate is measured over 30 hours. Artificial gastric and 
artificial fluids are known in The United States Phar- 
macopoeia , Twentieth Revision, p 1105, published 20 
1980. 

EXAMPLE 3 

A delivery device for delivering a therapeutic 25 
drug is made as follows: first, 22,642.85 grams of 
polyethylene oxide, having a molecular weight of 
about 300,000, and 1 ,250 grams of hydroxypropylme- 
thylcellulose, having a molecular weight of 9,500, are 
dry screened through a Fitzmill® comminuter using a 30 
35 mesh stainless steel screen, and then transferred 
to a Hobart® blender. Next. 107.15 grams of beclo- 
methasone di propionate is dissolved in anhydrous 
ethanol along with 1000 grams of polyvinylpyrroli- 
done. This granulating fluid is slowly added to the 35 
blender to produce a homogeneous blend. Next, the 
wet blend is passed through the comminuter using an 
8 mesh stainless steel screen. The wet granules re- 
sulting from the screening process are dried in a 
forced air oven for about 1 8 hours at 30°C. Finally, the 40 
dry granules are passed through the comminuter us- 
ing a 16 mesh stainless steel screen to yield the first 
composition comprising the drug beclomethasone di- 
propionate. 

Next, the second composition is prepared as fol- 45 
lows: 12,940 gram of polyethylene oxide, having a 
5,000,000 molecular weight, 5,860 grams of sodium 
chloride, 1000 grams of hydroxypropylmethylcellu- 
lose, having a 11,300 molecular weight, and 200 
grams of ferric oxide, are added to and passed 50 
through the comminuter using a 35 mesh stainless 
steel screen. The screened particles next are trans- 
ferred to the blender and blend to produce a well 
mixed blend, and to the blending ingredients anhy- 
drous ethanol is added as a granulating fluid. Next, 55 
the wet blend is transferred to the Fitzmill comminuter 
using a 7 mesh stainless steel screen. Then, the wet 
granules are transferred to drying sheets and dried in 



a forced air oven at 30°C for about 1 8 hours. The dried 
granules are passed through the comminuter using a 
16 mesh stainless steel screen to yield the second 
composition comprising means for pushing the first 
composition from the delivery device. 

Next, the first composition and the second com- 
position are pressed into a first layer and into a sec- 
ond layer in a tableting machine using a 3/16 inch 
punch and die. The first composition weighed 23 mg 
and it comprises 0.1 000 mg of beclomethasone dipro- 
pionate, 1.1666 mg of hydroxypropylmethylcellulose, 
21.1321 mgofthe polyethylene oxide, and 0.9333 mg 
of the polyvinylpyrrolidone; the second composition 
comprises 10.784 mg of the polyethylene oxide coag- 
ulant, 4.8837 mg of sodium chloride, 0.8384 mg of hy- 
droxypropylmethylcellulose and 0.1667 mg of ferric 
oxide. 

Next, a semipermeable wall is applied around the 
compressed laminated compositions The wall form- 
ing composition comprises 97 wt % of cellulose tria- 
cetate having an acetyl content of 43.5%, and 3 wt % 
of polyethylene glycol 3350. The wall forming ingre- 
dients are dissolved in a cosolvent comprising 80:20 
wt/wt methylene chloride-methanol comprising 5% 
solids. The wall is formed in an Accela-Cota pan coat- 
er to an approximate thickness of 3 mils (0.076 mm) 
to provide a coating weight of 5 mg. After drying, and 
removing the cosolvent, a 25 mil orifice is laser drilled 
in the semipermeable wall to the first composition. 

Next, an outside exterior wall, comprising means 
for delaying the release of drug from the device dur- 
ing the devices' passage through an acidic environ- 
ment, and for simultaneously preventing an exterior 
fluid from entering the device is coated onto the out- 
side surface of the semipermeable, wall. The outside 
wall forming composition comprises 85 wt % of a co- 
polymer of (methacrylic acid and methacrylic acid 
methyl ester, also known as Eudragit® S-100) and 15 
wt % of hydrophobic cellulose acetyl phthalate for sat- 
urating the coat in 95% ethanol to provide 3% solids. 
The outside wall is applied in a 24 inch Accela-Cota® 
pan coater to apply a 3 mil (0.076 mm) wall. 

The delivery devices made by the above proce- 
dure are dried in a humidity oven for 48 hrs at 50% rel- 
ative humidity. Then, the delivery devices are dried 
an additional 24 hrs at 50°C in a forced air oven. 

In another presently preferred embodiment, 5 de- 
livery devices are encapsulated In a number 2 gelatin 
capsule. Each delivery device contains 0.100 mg 
(100 p.g) of beclomethasone dipropionate and total 
delivery system delivers 500 \ig of beclomethasone 
dipropionate to the intestine and colon. 

EXAMPLE 4 

The procedure described in Example 2 is fol- 
lowed with all conditions as set forth, except that in 
these examples the drug steroid is a member select- 
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ed from the group consisting of beclomethasone, be- 
clomethasone 17-propionate t beclomethasone 21- 
acetate, beclomethasone butyrate, and beclometha- 
sone di propionate monohydrate. 

EXAMPLE 5 

Delivery device are made comprising salicylazo- 
sulphapyridine for treating Crohn's disease, and with 
an outer coat comprising a member selected from the 
group consisting of dimethylaminoethylmethacry- 
late-butylmethacrylate-methylmethacrylate copoly- 
mer of 150,000 molecular weight blended with a 
member selected from the group consisting of cellu- 
lose acetyl phthalate, cellulose diacetyl phthalate, di- 
alkyi phthalate, cellulose triacetyl phthalate, cellulose 
acetate phthalate, hydroxypropylmethylcellulose 
phthalate, sodium cellulose acetate phthalate, cellu- 
lose ether phthalate, cellulose ester phthalate, and 
methylcellulose phthalate. 

EXAMPLE 5 

Delivery devices for delivering a drug are made 
according to the present examples wherein the drug 
is a member selected from the group consisting of hy- 
drocortisone, prednisolone, prednisolone phosphate 
and prednisone, and wherein the exterior coat for de- 
laying drug release in an acidic environment and for 
preventing water passage through the coat is a mem- 
ber selected from the group consisting of polymers of 
methacrylic acid and methacrylic acid methyl esters, 
methacrylic acid -ethyl aery late copolymer, and trime- 
thylammonium ethylmethacrylatechloride-methyla- 
crylateethylacrylate copolymer, blended with a hy- 
drophobic member selected from the group consist- 
ing of cellulose acetyl phthalate, cellulose diacetyl 
phthalate, cellulose triacetyl phthalate, cellulose 
acetate phthalate, hydroxypropylmethylcellulose 
phthalate, sodium cellulose acetate phthalate, cellu- 
lose ether phthalate, cellulose ester phthalate, and 
methylcellulose phthalate: 



DESCRIPTION OF METHOD OF PERFORMING 
THE INVENTION 

A presently preferred embodiment of the inven- 
5 tion pertains to a method for delivering a drug to the 
intestinal tract of a human at a controlled rate and con- 
tinuously, which method comprise the steps of: 

(A) admitting orally into the humans gastrointes- 
tinal tract a dispensing device comprising: (1) a 

10 wall comprising an inside surface that surrounds 

and forms an internal compartment, said wall 
comprising a composition permeable to the pas- 
sage of a biological fluid; (2) coating means on 
the outside surface of the wall for substantially 

15 preventing fluid access to the wall and, conse- 

quently, preventing the passage of fluid through 
the wall during the period of time the dispensing 
device passes through the stomach; (3) a drug 
means in the compartment for delivering drug to 

20 the intestine (4) means in the compartment for 

pushing the drug means from the device; (5) exit 
means in the device for delivering the drug from 
the device; 

(B) releasing the exterior coat means from the 
25 wall, 

(C) imbibing fluid through the wall into the com- 
partment for converting the drug means into a 
dispensable formulation; 

(D) imbibing fluid into the compartment at a rate 
so determined by the permeability of the wall and 

the osmotic pressure gradient across the wall, 
thereby causing the means for pushing to expand 
and push the drug dispensable formulation from 
the device; and 

35 (E) delivering the beneficial drug formulation 

from the compartment by the expandable means 
continuously expanding thereby causing the 
drug to be dispensed through the exit means at 
a therapeutically,effective amount at a controlled 

40 rate over a period of time to the intestinal tract of 

a human. 



EXAMPLE 7 

The procedure of Example 1 is followed with the 
manufacturing procedures as previously set forth, ex- 
cept that the outside coat forming composition com- 
prises 75 wt % of a copolymer of trimethyl ammonium 
ethyl met hacrylate chloride- methyl met hacry I ate- 
ethylacrylate in the ratio of 5:65:3, 20 wt % dibutyl 
phthalate. and 5 wt % acetyltriethylcitrate, in 95% 
ethanol, to provide 3% solids, and the drug is 5-ami- 
nosalicylic acid. 



Claims 

45 

1 . A device for delivering a drug to the intestine and 
colon fluid environment, wherein the device com- 
prises: 

(a) a wall that comprises a surface that faces 
50 the environment, said wall comprising at least 

in part a composition permeable to the pas- 
sage of fluid and substantially impermeable to 
the passage of drug, which wall surrounds; 

(b) a compartment; 

55 (c) a drug in the compartment; 

(d) push means in the compartment for push- 
ing the drug from the device; 

(e) exit means in the wall for delivering the 



10 



19 



EP 0 521 074 B1 



20 



drug from the device; 

(f) coat means in contact with the surface of 
the wail that faces the environment for delay- 
ing the delivery of drug from the device, and 
wherein the device is characterized by; 5 

(g) 1 weight percent to 50 weight percent of 
hydrophobic means in the coat means (f) for 
substantially preventing the passage of fluid 
present in the environment through the coat 
means (f). 10 

2. The device for delivering the drug to the fluid en- 
vironment according to claim 1, wherein the fluid 
environment is acidic. 

15 

3. The device for delivering the drug to the fluid en- 
vironment according to claim 1, wherein the 1 
weight percent to 50 weight percent hydrophobic 
means (g) in the coat means (f) is replaced and 

the coat means (f) is saturated with the hydro- 20 
phobic means (g). 

4. The device for delivering the drug to the fluid en- 
vironment according to claim 1, wherein drug is 

a member selected from the group consisting of 25 
beclomethasone, beclomethasone monoester, 
beclomethasone diester, beclomethasone acet- 
ate, beclomethasone butyrate, beclomethasone 
valerate, beclomethasone propionate, beclome- 
thasone dipropionate and beclomethasone diva- 30 
lerianate. 

5. The device for delivering the drug to the fluid en- 
vironment according to claim 1 , wherein the drug 

is a steroid selected from the group consisting of 35 
hydrocortisone, prednisolone, prednisolone 
phosphate, prednisone, prednisolone metasul- 
phobenzoate sodium and prednisolone sodium 
phosphate. 

40 

6. The device for delivering a drug to the fluid en- 
vironment according to claim 1, wherein the drug 
is salicylazosuiphapyridine. 

7. A device for delivering a drug to an intestine and 45 
colon fluid environment of use, wherein the de- 
vice comprises: 

(a) a wall comprising at least in part a compo- 
sition permeable to the passage of fluid, 
which wall surrounds; 50 

(b) a compartment; 

(c) a first composition in the compartment, 
which composition comprises a drug and 
forms a dispensable formulation in the pres- 
ence of fluid that enters the device; 55 

(d) a second composition in the compartment 
comprising means for pushing the first com- 
position from the device; 



(e) at least one exit passageway in the wall for 
delivering a drug from the device; 

(f) a coat on the wall facing the environment 
of use for delaying the delivery of drug from 
the device, and wherein the device is charac- 
terized by; 

(g) hydrophobic means blended in the coat (f) 
in excess of its solubility in the coat (f) for sub- 
stantially preventing the passage of fluid 
through coat (f). 



Patentanspruche 

1. Vorrichtung zur Abgabe eines Arzneimittels an 
die flussige Umgebung im Darm und Kolon, worin 
die Vorrichtung umfalit: 

(a) eine Wandung, die eine Oberflache um- 
fafit, die der Umgebung gegenubersteht, wo- 
bei die Wandung wenigstens zum Teil eine Zu- 
bereitung umfalit, die fur den Durchtritt einer 
Flusstgkeit durchlassig ist und fur den Durch- 
tritt von Arzneimittel im wesentlichen un- 
durchlassig ist, wobei die Wandung umgibt 

(b) eine Kammer; 

(c) ein Arzneimittel in der Kammer; 

(d) eine Druck-Einrichtung in der Kammer 
zum Herausdriicken des Arzneimittels aus 
der Vorrichtung; 

(e) eine Austrittseinrichtung in der Wandung 
zur Abgabe des Arzneimittels aus der Vorrich- 
tung; 

(f) ein Oberzugsmittel, das in Kontakt mit der 
Oberflache der Wandung ist, die der Umge- 
bung gegenubersteht, um die Abgabe von 
Arzneimittel aus der Vorrichtung zu verzo- 
gern, worin die Vorrichtung gekennzeichnet 
ist durch 

(g) 1 Gew.-% bis 50 Gew.-% eines hydropho- 
ben Mittels in dem Oberzugsmittel (f), um den 
Durchtritt von Flussigkeit, die in der Umge- 
bung zugegen ist, durch das Oberzugsmittel 
(f) im wesentiichen zu verhindern. 

2. Vorrichtung zur Abgabe des Arzneimittels an die 
flussige Umgebung nach Anspruch 1, worin die 
flussige Umgebung sauer ist 

3. Vorrichtung zur Abgabe des Arzneimittels an die 
flussige Umgebung nach Anspruch 1 , worin das 
in einer Men ge von 1 Gew.-% bis 50 Gew.-% vor- 
handene hydrophobe Mittel (g) in dem Oberzugs- 
mittel (0 ersetzt ist und das Oberzugsmittel (f) mit 
dem hydrophoben Mittel (g) gesattigt ist. 

4. Vorrichtung zur Abgabe des Arzneimittels an die 
flussige Umgebung nach Anspruch 1 worin das Arz- 
neimittel eine Verb in dung ist, die gewahlt ist aus der 
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aus Beclomethason, Beclomethason-Monoester, 
Beclomethason-Diester, Beclomethasonacetat, 
Beclomethasonbutyrat, Beclomethasonvalerat, 
Beclomethasonpropionat, Beclomethason- 
dipropionat und Beclomethasondivalerat beste- 
henden Gruppe. 

5. Vorrichtung zur Abgabe des Arzneimittels an die 
flussige Umgebung nach Anspruch 1, worin das 
Arzneimittel ein Steroid ist, das aus der aus Hy- 
drocortison, Prednisolon, Prednisolonphosphat, 
Prednison, Pred nisolonmet hasul phobenzoat- 
Natrium und Prednisolon-Natriumphosphat be- 
stehenden Gruppe gewahlt ist. 

6. Vorrichtung zur Abgabe eines Arzneimittels an 
die flussige Umgebung nach Anspruch 1, worin 
das Arzneimittel Salicylazosulphapyridin ist. 

7. Vorrichtung zur Abgabe eines Arzneimittels an ei- 
ne flussige Anwendungsumgebung im Darm und 
Kolon, worin die Vorrichtung umfa&t: 

(a) eine Wandung, die wenigstens zum Teil ei- 
ne Zubereitung umfa&t, die fur den Durchtritt 
von Flussigkeit durchlassig ist, wobei die 
Wandung umgibt 

(b) eine Kammer; 

(c) eine erste Zubereitung in der Kammer, wo- 
bei die Zubereitung ein Arzneimittel umfaRt 
und eine abgebbare Formulierung in Gegen- 
wart von Flussigkeit bildet, die in die Vorrich- 
tung etntritt; 

(d) eine zweite Zubereitung in der Kammer, 
die ein Mittel zum Herausdrucken der ersten 
Zubereitung aus der Vorrichtung umfalit; 

(e) wenigstens einen Austrittsdurchgang in 
der Wandung zur Abgabe eines Arzneimittels 
aus der Vorrichtung; 

(f) einen Uberzug auf der Wandung, die der 
Anwendungsumgebung gegenubersteht, um 
die Abgabe von Arzneimittel aus der Vorrich- 
tung zu verzogern, worin die Vorrichtung ge- 
kennzeichnet ist durch 

(g) ein hydrophobes Mittel, das mit dem Ober- 
zug (f) im OberschuB seiner Loslichkeit in dem 
Uberzug (f) gemischt ist, um den Durchtritt 
von Flussigkeit durch den Oberzug (f) im we- 
sentiichen zu verhindern. 



Revendtcations 

1 . Dispositif pour administrer un medicament a Ten- 
vironnement liquide de I'intestin et du colon, le- 
quel comprend : 

(a) une paroi comprenant une surface qui fait 
face a Tenvironnement, ladite paroi compre- 
nant au moins en partie une composition per- 



meable au passage du liquide et substantiel- 
lement impermeable au passage du medica- 
ment, laquelle paroi entoure : 
(b) un compartiment; 
5 (c) un medicament dans !e compartiment; 

(d) des moyens de poussee dans le compar- 
timent pour pousser le medicament hors du 
dispositif, 

(e) des moyens de sortie dans ia paroi pour 
10 administrer le medicament a partir du dispo- 
sitif; 

(f) des moyens d'enduction en contact avec la 
surface de la paroi qui fait face a I'environne- 
ment afin de retarder ('administration du me- 

15 dicament a partir du dispositif, et dans lequel 

le dispositif est caractehse par ; 

(g) 1 % en poids a 50 % en poids de moyens 
hydrophobes dans les moyens d'enduction (f) 
poursubstantiellement eviterie passage du li- 

20 quide present dans Tenvironnement a travers 

les moyens d'enduction (f). 

2. Dispositif pour administrer le medicament a Ten- 
vironnement liquide selon la revendication 1, 

25 dans lequel Tenvironnement liquide est acide. 

3. Dispositif pour administrer le medicament a Ten- 
vironnement liquide selon la revendication 1, 
dans lequel le moyen hydrophobe (g) de 1 % en 

30 poids a 50 % en poids dans les moyens deduc- 

tion (f) est remplace et le moyen d'enduction (f) 
est satur6 avec le moyen hydrophobe (g). 

4. Dispositif pour administrer le medicament a Ten- 
35 vironnement liquide selon la revendication 1, 

dans lequel le medicament estun element choisi 
dans le groupe constitue de beclomethasone, 
monoesterde beclomethasone, diesterde beclo- 
methasone, acetate de beclomethasone, butyra- 
40 te de beclomethasone, valerate de beclometha- 

sone, proprionate de beclomethasone, diproprio- 
nate de beclomethasone et divaierianate de be- 
clomethasone. 

45 5. Dispositif pour administrer le medicament a Ten- 
vironnement liquide selon la revendication 1, 
dans lequel le medicament est un steroTde choisi 
dans le groupe constitue d'hydrocortisone, pred- 
nisolone, phosphate de prednisolone, predniso- 

so ne, metasulphobenzoate de sodium de predniso- 

lone et phosphate de sodium de prednisolone. 

6. Dispositif pour administrer le medicament a Ten- 
vironnement liquide selon la revendication 1, 

55 dans lequel le medicament est de la salicylazo- 

sulphapyridine. 

7. Dispositif pour administrer un medicament a Ten- 

12 
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vironnement liquide de t'intestin et du colon d'uti- 
lisation, fequel dispositif comprend : 

(a) une paroi comprenant au moins en partie 
une composition permeable au passage du li- 
quide, laquelle paroi entoure : 

(b) un compartiment; 

(c) une premiere composition dans le compar- 
timent, laquelle comprend un medicament et 
forme une formulation distribuable en presen- 
ce de liquide qui penetre dans Ee dispositif; 

(d) une deuxieme composition dans le 
compartiment comprenant des moyens pour 
pousser la premiere composition hors du dis- 
positif; 

(e) au moins un passage de sortie dans la pa- 
roi pour administrer un medicament a partir du 
dispositif; 

(f) un enduit sur la paroi faisant face a I'envi- 
ronnement d'utilisation pour retarder I'admi- 
nistration du medicament a partir du dispositif, 
et dans lequel le dispositif est caracterise par ; 

(g) un moyen hydrophobe melange dans l*en- 
duit (f) excedant sa solubilite dans Tenduit (f) 
pour6vitersubstantiellementle passage du li- 
quide a t ravers I'enduit (f). 
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